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Abstract 
Canada is a sparsely populated country with its majority of population concentrated in cities, and its urbanization rate 
had risen to 80.2% by 2006. A similar environmental situation (air and water pollution, biodiversity degradation, high 
carbon emissions, et al.) in Canada has been going on in China and many of the developing countries during 
urbanization process.  Based on ideas from urban planning and ecological development, Canada has  taken a series of 
effective eco-measures, which contain urban heat island effect mitigation program, green infrastructure construction, 
and livable region strategic planning, to tackle with the environmental problems. The accumulated experience 
provides positive reference for China to find ways confronting climate change and obstacles of low carbon eco-city 
development, including: (1) Low carbon eco-city development mode, (2) Urban green infrastructure, (3) Urban 
ecological planning, and (4) Public participation. 
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1. Introduction 
Canada has undergone several phases of urbanization (Fig 1) [1], accompanied by population influx 
into larger cit ies. With accelerating urbanizat ion and industrializat ion since last mid-century, Canada has 
also experienced urban sprawl, ecological land loss, environmental degradation and a series of urban 
“diseases”. Until now, 2/3 of Canada's usable land has already been lost to over-farming and urban sprawl. 
The number of automobiles doubled to almost 20 million and  more than 80 percent of all commuting trips 
in Canada are by private automobiles. Traffic congestion in large cities is not only an important 
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environmental issue, but also a key economic issue (due to lost time and late delivery of cargo ). 
Canadians are among the largest producers of solid waste in the world, second only to the US. Each 
Canadian, on average, produces about 75 tones of solid waste a year of which  only 25% is recycled or 
reused. The series of environmental issues in Canada have become major constraints of sustainable urban 
development [2]. Since late 1980s, the concept of sustainable, low carbon and healthy urban development 
has penetrated the city building in Canada.  
 
Fig. 1. The proportion of Canada's urban population (rate of urbanization) 
Based on site visits of major Canadian cities (Toronto, Vancouver, Montreal, Ottawa, and Halifax) and 
recall the h istory of the urban ecological development, the paper analyzed the major urban ecological and 
environmental issues, and focused on new approaches and experiences of ecological development and 
low-carbon technologies  in Canadian major cit ies. We also proposed a future blueprint of low-carbon 
eco-city development, urban environmental infrastructure constructions, urban ecological planning and 
public participation mechanisms for China. 
2. Low-carbon city development in Canada  
2.1. Mitigation solutions to the heat island effect 
In response to the urban heat island effect, Canada has taken several major mitigation programs: (1) As 
for new developments or urban renewal pro jects, buildings and neighborhoods can be designed to balance 
the building structures with the geometric shapes and characters of the areas (canyons) between the 
buildings, (2) Light-colored surfaces and less thermally absorptive exterior materials can be used to 
reduce energy absorption, and (3) An ecological approach to mitigation : using vegetated surfaces that 
shade heat absorbing surfaces  [3].   
Simultaneously, in response to global warming and low-carbon economy, with the help of the World 
Wide Fund for Nature, act ive research and practice for the creat ion of low-carbon city are becoming 
popular in Canada: (1) building a tele-work culture; (2) sharing the road and ride; (3) optimizing transport; 
(4) conducting more v irtual meet ings; (5) getting digital with e-products and e-transactions; (6) reduction 
of GHG emissions [4]. 
2.2. Green infrastructure 
The Canadian green infrastructural facilities mainly manifest in  Green Municipalit ies-A Guide to 
Green In frastructure for Canadian Municipalit ies  (Fig.2) [5]. “Green infrastructure” is a relat ively new 
concept that uses many old techniques , and commonly thought as the interconnected network of forests, 
wetlands, waterways and other ecological lands that maintain natural eco logical processes  (Fig.2) [6]. The 
basic features of green in frastructure in Canada are mainly reflected in  its layout and arrangement 
(distributed, clustered, interconnected), external and natural relations (integrated, renewable), functional 
characteristics of services (service-oriented, satisfying the using requirements), and flexib ility (sensitive 
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reflected, mult i-purpose, changeable) [7]. Green infrastructure has improved urban environmental benefits, 
along with the economic and social values [5-6]. Therefore, the green infrastructure planning must be 
carried  out before urban regional planning and land use planning, and effectively coordinate and integrate 
with the economic development planning, transport planning and other public policies.  
(a)     (b) 
Fig.2. (a) a guide to green infrastructure for Canadian Municipalities; (b) using green infrastructure to reduce combined sewer 
overflows[5-6]   
2.3. Livable Region Strategic Plan 
The primary task of Livable Region Strategic Plan  (Fig.3) is to help maintain regional livability and 
protect the environment in  face of anticipated population growth. The Livable Region Strategic Plan rests 
on four fundamental strategies: (1) protecting the Green Zone; (2) building Complete Communities ; (3) 
constructing a Compact Metropolitan Region; (4) increasing transportation choices. 
Livable Region Strategic Plan  can be also reflected in Biodiversity Conservation Strategy (Fig.3), 
which is based on a partnership of federal, provincial, regional governments, research organizations, and 
numerous non-profit groups. It utilizes biophysical mapping to determine the relative b iodiversity across 
the region [8].  
(a)    (b) 
Fig.3. (a) Livable Region Strategic Plan; (b) Biodiversity Conservation Strategy [8]  
3. Implications for the Low-carbon Eco-City Development in China 
3.1. Low carbon eco-city development in China 
It is vital important to realize a low carbon society in China by significant achievements in industrial 
and development mode restructuring. Low-carbon eco-city has become a new paradigm, and it has been 
set as the development targets in Tianjin, Tangshan, Zhuzhou, Hefei, Shenzhen, Baoding and Rizhao City. 
In light of Canadian experience, feasib le activ ities for low carbon eco-city development can be carried out 
in the following areas: 
(1) Enhancing energy-saving and emission reduction of pollutants by use of reasonable car-pooling, 
the network fo r work, and etc. It is can not only mit igate the urban heat island effect, but also mitigate the 
accelerating trend of global warming.  
(2) Guid ing and optimizing the urban development by implementing Plan Strategic Environmental 
Assessment (PSEA) and urban ecological function zoning. 
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(3) Establishing low-carbon demonstration area, and the Canada Bay program is a good example 
towards high life quality and livable city. Dongtan eco-City on the island of Chongming in Shanghai is 
desired to become the world's first zero carbon city. Shanghai Harbor City, focus on low-carbon 
communit ies, industrial parks and other low-carbon local promotions, also tries to implement  low-carbon 
development [9]. 
3.2. Urban green infrastructure in China 
Fulfilling the eco logical functions in  the urban infrastructure planning and development process can 
minimize the negative "effects" in the process of urbanizat ion and reg ional development  [7]. Much can  be 
done for urban ecological infrastructure in the fo llowing aspects: (1) accelerat ing construction of urban 
sewage treatment plants, and improving efficiency of sewage treatment; (2) classifying and utilizing 
municipal solid waste; (3) green transportation; (4) green-oriented ecological development; (5) urban 
biodiversity conservation and restoration; (6) ecological restoration of the abandoned city land; and (7) 
incorporating the green infrastructure into development planning. 
As the statement of A Guide to Green  Infrastructure for Canadian Municipalities  [5]: green roof, rain 
garden, permeable porous pavement, urban wetland and green road. It can maintain the natural 
hydrological functions through absorption and penetration of rainfall, and then do better to sustainable 
development. In  China, u rban greening related issues cover occupying green land, single species of p lant, 
low increase in per capita green area, malfunction of the ecological function provided by square lawn. 
Accordingly, with the reference to Canadian experience, we may vigorously carry out three-dimensional 
urban greening which is focused on the green roofs, green ways and greening in every family. It can be 
popularized in future urban development for its advantages in rainwater storage, lowering temperature, 
energy conservation and emission reduction, air quality improvement, noise reduction, mit igation of 
urban heat island effect. 
3.3. Urban ecological planning in China 
City should be regarded as complex ecosystem in urban planning which is centered on ecology. 
Referring to Vancouver’s Livable Region St rategic Plan, the governance zoning (which is divided by 
multi-line: red line, g reen line and blue line) of ecolog ical functions should be applied into the urban 
planning of China [10]:  
(1) Red line control strategy-Optimization of space form: setting strict protection for basic farmland; 
protecting and rehabilitating important ecologically sensitive area; restricting the scale of social and 
economic activities in place where these activities outrun regional environmental capacity. 
(2) Green line improving strategy-Circular economy: ecological transformation in industry which is 
regarded as the center of social, economical and civilizat ion transformat ion; adjusting and optimizing 
industrial structure; changing economic growth mode which relies on high input, consumption, and 
emission; leading to the sustainable economic development and consumption patterns ; and improving the 
quality of development. 
(3) Blue Line building strategy-maintaining environmental safety: it is crit ical to eliminate odor or 
black water and rehabilitate aquatic ecosystems; regarding the water pollution prevention as the most 
important work. 
Moreover, attention should be paid to public transportation, greenway planning, health housing 
planning, and encouraging walking and bicycling. So lar energy, natural ventilat ion, rainwater collection 
and reuse should also be advocated to achieve the target of emissions reduction and ecological 
development in residential quarters. 
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3.4. Public participation in China 
Public part icipation and community involvement are  the common features of urban ecological and low-
carbon projects in Canada. The key point  is the stakeholders of government, enterprises, and general 
public jo intly promote the goals of low-carbon city development through the establishment of partnerships . 
Government should optimize its role as decision-maker of low-carbon development in making 
scientifically valid decision; enterprise should restrain its activity to realize low-carbon eco-production; 
the public can cultivate the habit of low-carbon eco-consumption. 
4. Conclusions 
With the rapid social and economic development, and rap id urbanization, urban problems have become 
increasingly prominent around the world, and China is no exception. Due to the large population, limited 
per capita resources, high urban population density and low public environmental awareness  in China, the 
urban environment p roblems have become more obvious and prominent. The experience o f low-carbon 
eco-city development in Canada will give China enlightening implications. 
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